Equations for Cell Dynamics During 100% Effective Therapy. For therapy
with RT inhibitors that are 100% effective (e, = 1 for ¢ > 0), analytical expressions
can be derived from Eqs. 1-3 for T', T*, and C* as a function of treatment time t.
Relatively simple expressions for T' can be found from Eq. 1 by focusing on the special

cases p=0and A =0. If p =0, we find

T(t) = Toe " + (M p)(1 — ™), 8]

where Ty is the value of T"at t = 0. If A =0, we find

T(t) = ' 9
" 1—[1—(1—pu/p)T./To)e= -t [9]
When p # 0 and A # 0,
ry — 1)1,
T(t) =rol,. + ( ! 2) 7 [10]
1- [1 — (7’1 — Tg)/(Tg/Tc — 7’2)] e—p(m—rg)t
where
2 1/2
R ey AN O T
T2 = 9 D 5 ’ pTc
From Egs. 2 and 3, we find
TH(t) = Tye ™ 11]
and
C*(t) = Cye Het, 12]

where T and C are the values of 7% and C* at ¢t = 0.

The Total Number of FDC Receptors and Characterization of the Pre-
treatment State of FDC Receptors and Viral Particles. We determine the

fraction of receptors that are free, R/Ry, by numerically solving

L= (R/Rr) L+ (aVo/ke)(1+ (R/Rr)(K:Rr))" ] [13]



which is derived from Eq. 7 and the steady-state forms of Eqs. 4 and 6. We calculate
the steady-state value of B;/ Ry for i = 1,...,n by using

BifRr = | " | (@Vo/k) (K.Rr) ™ (R/Ry)' 14]

which is also derived from Eq. 7 and the steady-state forms of Eqs. 4 and 6. We find
Rr by using

Ry = Fy/ (é:l Bi/RT> : [15]

which is derived from the identity Fy = > ; B;. These equations can be combined

to determine the baseline values of R and each B;.

Confidence limits on estimates of 9. Confidence limits, given in Tables 3 and
4, were calculated using a bootstrap method (1, 2). Best-fit parameter values were
determined, as described in the main text, for each of 100 pairs of simulated data
sets. Fach simulated data set was generated by randomly drawing, M times, a data
point from the corresponding set of M measurements. Recall that estimates of § for
triple therapy patients are derived from counts of infected mononuclear and CD4*
T cells in lymphoid tissue (LT), whereas estimates of § for ritonavir monotherapy
patients are derived from plasma and tissue viral dynamics. The initial estimates of
parameter values used to seed each fitting procedure were generated randomly. We
only used estimates from procedures that converged to a reasonable fit, such that the
sum of residuals was less than a fixed predetermined value. For each parameter, we
sorted the 100 values obtained from bootstrapping in rank order. The 17th and 84th

values, which are reported in Tables 3 and 4, define a 68% confidence interval.

Viral Dynamics. Plots similar to those in Fig. 2 of the main text are shown for
each triple therapy patient in Fig. 5 and each monotherapy patient in Fig. 6. Plots
similar to those in Fig. 3 of the main text, but on a shorter time scale, are shown for

each monotherapy patient in Fig. 7. In each case of Fig. 7, a fraction of the virus



released from FDC, throughout treatment, is pretherapy virus (not shown after 10
d), but the fraction of pretherapy virus is typically less than that for a triple therapy

patient.

Cellular Dynamics. Plots similar to those in Fig. 4 of the main text are shown for

each triple therapy patient in Fig. 8.
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Fig. 5. Decay of free (A-D) and FDC-associated (£-H) virus in triple therapy

patients 20485, 20497, 20490, and 20496. Points represent measurements of HIV-1
RNA per ml of plasma (3) or HIV-1 RNA per g of LT (4). Best-fit theoretical curves

are derived by calculating V 4+ V (upper) or 37, (B; + B;) (lower) as a function

of treatment time t. Calculations are based on Eqgs. 4-7 and parameter values in

Tables 1 and 2.
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Fig. 6. Decay of free (A-D) and FDC-associated (£-H) virus in ritonavir monother-
apy therapy patients 20491, 20446, 20449, and 20452. Points represent measurements
of HIV-1 RNA per ml of plasma (3) or HIV-1 RNA per g of LT (4). Best-fit theo-
retical curves are derived by calculating V + V (upper) or Y7, (B; + B;) (lower) as
a function of treatment time t. Calculations are based on Eqs. 4-7 and parameter

values in Tables 1 and 2.
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Fig. 8. Decay of infected cells (A-D) and recovery of target cells (E£-H) in triple
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curves are derived by calculating T*+C™* (upper) or T+T*+C* (lower) as a function of
treatment time ¢. Calculations are based on Egs. 1-3, A = 0 (all target cell expansion

caused by proliferation), and parameter values in Tables 1 and 2.



Table 3. Confidence limits on estimates of J, p, and T, from cellular dynamics

limits on 6 (d71) limits on p x 100 (d~1) limits on T, x 10711

Patient lower upper limit upper lower upper
20485 2.0 24 0.85 9.7 14 3.3
20497 1.2 1.4 0.55 0.89 2.1 23
20490 1.4 1.6 3.4 3.8 1.4 1.4

20496 0.93 1.2 0.56 1.1 2.0 12




Table 4. Confidence limits on estimates of §, ¢, and K, Rp from viral dynamics

limits on 6 (d~1)

limits on ¢ (d1)

limits on KR

Patient lower upper limit upper lower  upper
20491 78 1200 73 110 0.89 0.98
20446 0.85 43 4.4 5.2 0.87 0.91
20449 1.1 52 370 530 1.0 1.1
20452 0.42 0.74 8.9 13 0.96 1.0




